Introduction
In 1940, Ulam Now, we introduce the following new Pexider type functional equation:
which is mixed of a quadratic and an additive functional equations. In this paper, we establish the generalized Hyers-Ulam-Rassias stability for 1.6 on the punctured domain V \ {0} and obtain its general solution from the stability results. Throughout this paper, let V and X be a normed space and a Banach space, respectively. For convenience, we employ the operators as follows: for a given function ϕ : V \{0}×V \{0}×V \{0}→ 0, ∞ , let ϕ , ϕ e , ϕ e : V \{0}
for all x, y, z ∈ V \ {0}.
for all x ∈ V . From 2.7 and the definition of F, we obtain
for all x ∈ V \ {0}. Now, let F : V \ {0}→X be another mapping satisfying the above inequality and equality. Then, it follows that
which tends to zero by the definition of Φ as m→∞ for all x ∈ V . So we can conclude that F x F x for all x ∈ V . This proves the uniqueness of F. Next we assume that Φ satisfies
for all x ∈ V \ {0}. Replacing x by 2 −n−1 x and multiplying it by a n 1 in 2.3 , we have
for all n ∈ N and x ∈ V \ {0}. Induction argument implies that
14 for all n ∈ N and x ∈ V \ {0}. Hence
for all positive integers m > n and x ∈ V \ {0}. This shows that {a n f 2 −n x } is a Cauchy sequence for x ∈ V \ {0} and thus converges. Therefore we can define F : V →X such that
for all x ∈ V . From 2.14 and the definition of F, we obtain
for all x ∈ V \ {0}. The uniqueness of F is proved similarly as the first case. This completes the proof.
We establish the stability results for the even functions in Theorems 2.2 and 2.3.
for all x, y, z ∈ V \ {0}, then there exists exactly one quadratic function Q : V →X satisfying the inequalities
2.19
By the similar method in obtaining inequality 2.32 , we get
for all x ∈ V \ {0}, where
From 2.27 , we have
for all x ∈ V . From 2.36 , we can define a map Q : V →X by
for all x ∈ V . It follows from 2.26 , 2.32 , and 2.37 that
for all x ∈ V \ {0}. Replacing x by 2 n x, dividing it by 4 n in the above inequality and taking the limit in the resulted inequality as n→∞, we have
for all x ∈ V . Using 2.26 , 2.36 , 2.37 , and 2.39 , we obtain
Journal of Inequalities and Applications for all x, y, z ∈ V \ {0}. Replacing x and z by x/2 in 2.40 and using the fact Q 0 0, we have
for all x, y ∈ V . Replace x and z by x/2 and −x/2 in 2.40 to have
for all x, y ∈ V . Subtracting 2.41 from 2.42 and using the evenness of Q, we lead to
for all x, y ∈ V . On the other hand, it follows from 2.18 and 2.23 that
for all x, y, z ∈ V \ {0}. Let the functions F , G , H : V →X be defined by
for all x, y, z ∈ V . From 2.44 , we have
for all x, y, z ∈ V \ {0}. Replace y, z by x in 2.46 to get
for all x, y, z ∈ V \ {0}. Replace x, y, z by x, 3x, −x in 2.46 to get
for all x, y, z ∈ V \ {0}. From 2.47 and the above inequality, we have
for all x ∈ V \ {0}. Replace x, y, z by x, x, −3x in 2.46 to get
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for all x, y, z ∈ V \ {0}. From 2.47 and the above inequality, we get
for all x ∈ V \ {0}. It follows from 2.46 that
2.52
for all x ∈ V \ {0}. By the definitions of F, G, H, F , G , H , we have
for all x ∈ V \ {0}. 
2.54
Moreover, the function Q is given by
for all x ∈ V and for k 1, 2, 3, 4, 5, 6.
Proof. The proof is similar to that of Theorem 2.2.
Applying Theorems 2.2 and 2.3, we get the following corollary in the sense of Rassias inequality. 
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Then there exist exactly one quadratic function Q : V →X satisfying
for all x ∈ V \ {0} and j 2, 3, 5, 6. Moreover, the function Q is given by
for all x ∈ V \ {0} and k 1, 2, 3, 4, 5, 6
Proof. Apply Theorem 2.2 for p < 2 and Theorem 2.3 for p > 2.
We establish Theorems 2.5 and 2.6 for the odd functions.
for all x, y, z ∈ V \ {0}, then there exist exactly three additive functions A, A 1 , A 2 : V →X satisfying
2.60
2.62
Moreover, the functions A, A 1 , A 2 are given by
Proof. Replace x by −x in 2.59 to obtain
for all x, y, z ∈ V \ {0}. Let the functions F, G, H : V →X be defined by
for all x, y, z ∈ V . From 2.59 and 2.64 , we get
for all x, y, z ∈ V \ {0}. From 2.66 , we have
for all x ∈ V \ {0}. It follows from 2.66 and 2.67 that
for all x ∈ V \ {0}. Replacing x by x/2 and dividing it by 2 in the above inequality, we obtain
for all x ∈ V \ {0}. Applying Lemma 2.1, we obtain
for all x ∈ V \ {0}. Similarly we have
for all x ∈ V \ {0}. From 2.67 , we get
for all x ∈ V and we can define a function A : V →X by
for all x ∈ V \ {0}. It follows from 2.66 and 2.70 that
for all x ∈ V \ {0}. Replacing x by 2 n x, dividing it by 2 n in the above inequality and taking the limit in the resulted inequality as n→∞, we obtain
for all x ∈ V \ {0}. From 2.73 and 2.75 , we have
for all x, y, z ∈ V \ {0}. Replace y and z by 2y and x in 2.76 to obtain
for all x, y, z ∈ V \ {0}. Replace y and z by −2y and x in 2.76 to get
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for all x, y ∈ V \ {0}. Since A 0 0 and A 2x 2A x , using the above two equalities, we have
for all x, y ∈ V . Hence, A is an additive function. Let the functions F , G , H : V →X be defined by
for all x, y, z ∈ V . From 2.59 and 2.64 , we have
for all x, y, z ∈ V \ {0}. It follows from 2.81 that
for all x ∈ V \ {0}. Applying Lemma 2.1, we obtain an odd function A 1 : V →X defined by
and the inequality
holds for all x ∈ V \ {0}. Similarly we have an odd function A 2 : V →X defined by
for all x ∈ V and the inequality
for all x ∈ V \ {0}. Replace x, y, z by x, x, −x in 2.81 to get for all x ∈ V \ {0}. It follows from 2.81 that
for all x ∈ V \ {0}. Applying Lemma 2.1 and 2.89 , we have
